Tetrodotoxin: sodium channel specific anti-arrhythmic activity.
Many Class I anti-arrhythmic drugs not only block the cardiac sodium channel but also block the calcium and/or potassium channels. The hypothesis tested in this study was that sodium channel blockade without blockade of calcium or potassium channels produced anti-arrhythmic activity in the treatment of malignant ventricular arrhythmias. The arrhythmia model consists of ventricular fibrillation induced by critically timed single extrastimuli at twice diastolic pacing threshold following 15 minutes of ischaemic injury in a rabbit heart perfused in vitro. Preparations were randomly assigned to either tetrodotoxin (a selective sodium channel blocking toxin) or vehicle. Ventricular fibrillation occurred in all vehicle treated preparations in response to single extrastimuli following ischaemic injury. Treatment with tetrodotoxin at concentrations of 0.1 to 1.0 micromolar protected some hearts from fibrillation, while at concentrations above 3 micromolar ventricular fibrillation was not inducible. Tetrodotoxin produced concentration dependent increases in ventricular effective refractory period and conduction time in the infarct zone which were associated with anti-arrhythmic activity. No concentration dependent change in action potential duration was seen with tetrodotoxin. Thus the electrophysiological and anti-arrhythmic activities of tetrodotoxin in this model demonstrate that the property of selective sodium channel blockade is sufficient to produce anti-arrhythmic activity.